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Abstract
A project was carried out to investigate the impact of four different weighing methods on over/
under loading of forestry trucks operating in Forestry Corporation of New South Wales under 
two types of roads; gazetted (approved for higher legal gross vehicle weight limits) and non-
gazetted (standard public road gross vehicle weight limits). For all the technologies tested, it 
was found that there was a substantial under-loading issue ranging from 5.3 to 6.4 tonnes per 
load on gazetted roads, while the same technology achieved a much better outcome on non-
gazetted roads with a range of 1.4 tonnes under-loaded to 0.1 tonnes over-loaded on average. 
There was clearly a large under-loading issue on the gazetted routes. As the same operators 
with the same technology achieved a much more reasonable outcome on the standard access 
routes, these results suggest that the GVML available was technically not achievable on the 
gazetted routes (i.e. not enough volume available to add the weight) or the operators were not 
aware of or not inclined to load the extra GVML available (i.e. not certain what routes were 
gazetted or not). As the under load was so consistently close to the extra GVML allowed, the 
lack of awareness or inclination seems the most likely reasons of under load. The results point 
also to a more significant role for policy and methods than the technology used for in-forest 
weighing in achieving effective payload management in forestry haulage.






























weight	 every	 time	 as	 higher	 payloads	will	 reduce	
transportation	costs	per	unit	which	can	 lead	 to	 in-
creased	wood	demand	(Lukason	et	al.	2011).
Load	variation	can	be	analysed	by	measuring	load	
weight	 to	 determine	 any	 over-loading	 and	under-
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mum	 load	put	more	profit	 right	 in	his	pocket	and	














Fig. 1 Log truck loaded by pine logs at the forest road side being 
prepared to travel to mill
Table 1 Descriptive statistics of recorded parameters for each truck 
load for gazetted roads
N Mean Standard deviation
Gross weight, t 13 050 50.37 2.23
Tare, t 13 050 18.60 1.40
Volume, m3 13 050 31.88 2.52
Nett weight, t 13 050 31.78 2.57
Table 2 Descriptive statistics of recorded parameters for each truck 
load for non-gazetted roads
N Mean Standard deviation
Gross weight, t 40 704 49.53 1.45
Tare, t 40 704 18.67 1.45
Volume, m3 40 704 30.95 2.02
Nett weight, t 40 704 30.86 2.04
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(LSD),	 Student-Newman-Keuls	 test	 (SNK),	 Tueky,	
Dunnett	and	Duncan	multiple	range	test.	SNK meth-
od	seems	to	be	more	powerful	test	than	other	meth-
ods	 such	as	 least	 significant	difference	 (LSD).	 For	






disadvantage	 of	 the	 LSD	 but	 the	 disadvantage	 of	
Tukey	is	that	it	shows	less	significant	differences	as	it	




































Table 3 Descriptive statistics for under/over load (t) for gazetted roads
Scaling method N Mean Std. deviation Std. error
95% confidence interval for mean
Lower bound Upper bound
Loader and truck scale 2861 –5.31 2.25 0.04 –5.40 –5.23
Loader scale 9289 –5.74 2.56 0.03 –5.79 –5.69
Truck scale, driver 475 –5.48 1.97 0.09 –5.66 –5.31
Truck scale, owner/operator 425 –6.44 1.84 0.09 –6.62 –6.27
Total 13,050 –5.66 2.46 0.02 –5.70 –5.62
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Fig. 2 Frequency histogram for data on gazetted roads Fig. 3 Means of under-loads for four types of scaling methods on 
gazetted roads







Between groups 676.85 3 225.62 37.43 0.00
Within groups 78636.48 13046 6.03 – –
Total 79313.34 13049 – – –
Table 5 Homogeneous Subsets obtained by Duncan method for 
gazetted roads
N
Subset for alpha = 0.05
1 2 3
Truck scale, owner/operator 425 –6.44 – –
Loader scale 9289 – –5.74 –
Truck scale 475 – – –5.48
Loader and truck scale 2861 – – –5.31
Sig. – 1.00 1.00 0.16
Fig. 4 Frequency histogram for data on non-gazetted roads
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American	 case	 study	 (McNeel	 1990),	where	 an	 in-
crease	of	2.1	t	mean	load	weight	was	achieved	through	
using	on-board	electronic	scales.	Although	in	our	case	
Table 6 Descriptive statistics for over/under load (t) for non-gazetted roads
Scaling method N Mean Std. deviation Std. error
95% confidence interval for mean
Lower bound Upper bound
Loader and truck scale 1103 –1.43 1.68 0.05 –1.53 –1.33
Loader scale 2593 –0.53 1.50 0.03 –0.59 –0.47
Truck scale, driver 467 –0.54 1.39 0.06 –0.66 –0.41
Truck scale, owner/operator 541 0.09 0.59 0.03 0.04 0.14
Total 4704 –0.67 1.53 0.02 –0.72 –0.63







Between groups 1008.73 3 336.24 156.69 0.00
Within groups 10,085.46 4700 2.15 – –
Total 11,094.19 4703 – – –
Table 8 Homogeneous subsets obtained by Duncan method for 
non-gazetted roads
N
Subset for alpha = 0.05
1 2 3
Loader and truck scale 1103 –1.43 – –
Truck scale, driver 467 – –0.54 –
Loader scale 2593 – –0.53 –
Truck scale, owner/operator 541 – – 0.09
Sig. – 1.00 0.96 1.00
Fig. 5 Means of under/over loads for four types of scaling methods 
on non-gazetted roads
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study	it	is	not	clear	whether	introduction	of	on-board	

















zetted	 roads,	 these	 results	 suggest	 that	 the	GVML 
available	was	 technically	not	achievable	on	the	ga-
zetted	roads	(i.e.	not	enough	truck	volume	capacity	

















met	with	non-gazetted	 loads	on	both	 route	 types),	
which	is	an	issue	that	has	been	addressed	with	new	
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